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TOM T A T 

Styryl-lactones la mdt Idp chat chinh dugc phan lap tiJr chi Goniothalamus- hg Na 
(Annonaceae). Trong so cac stytyl-lactone phan lap dugc, mdt so hgp chit thi hi$n hoat tmh 
chdng ung thu doi vdi cac ddng tl bao ung thu khac nhau nhu howiinol A, goniotriol, goniodiol 
va goniothalamin. Trudc day, chiing tdi cdng bd quy trinh tong hgp howiinol A. Trong bai bao 
nay, chiing tdi cdng bd quy trinh tdng hgp va ket qua thd boat tinh gay dgc te bao ciia 6 hgp chit 
styryl-lactone. Trong do hgp chat 3 the hien boat tinh tot nhat ddi vdi ddng te bao ung thu KB 
vdi gia tri IC50 = 0,88 pg/ml. Cau true cua cac hgp chat dugc xac dinh bang cac phuang phap 
phd nhu COSY, HSQC, HMBC, NOESY, MS, " F NMR. 

TH khoa: styryl-lactone, Goniothalamus, howiinol A. 

l . M d D A U 

Cac hgp chat t\r nhien hoSc cac san pham dugc tdng hgp md phdng dua theo cac hgp chat 
ty nhien da, dang va se ddng mgt vai tro quan frgng frong viec cung cap cho nh§n loai nhihig vu 
khi dl chdng lai b?nh tSt, nang cao siic khoe loai ngudi.Viet Nam li nudc cd khi hSu nhiet ddi 
vdi h% thyc vat da dang, trong do tilm in nhilu loai thuc vat dugc su dung dl lam thudc trong y 
hgc cd truyen, vi dy nhu mdt sd loai thudc chi Goniothalamus- hg Na (Annonaceae) [1]. Cac 
cdng trinh nghien cdu tren thi gidi cho thiy day la mgt chi chda rat nhieu styrŷ l lactone cd boat 
tinh chdng ung thu ly tiiu [2, 3, 4], cung ti> cac kit qua nghien cdu dd, da cd rat nhieu hgp chit 
styryl-lactone cd ho^t tinh chdng ung thu da dugc tdng hgp dua theo cac styryl lactone phan lap 
tî  cac loai Goniothalamus L. [5, 6]. Trudc day chiing tdi da cdng bo ve quy trinh tong hgp hgp 
chit howiinol A va mdt sd din xuit ciia no [7, 8]. Trong bai bao nay, chung tdi thdng bao mgt so 
ket qua nghien cuu tdng hgp va thd hoat tinh dgc t l bao ciia mdt sd analogue styryl lactone. 

2. THU'C NGHIEM 

2.1. Thiet bi, boi chat 



Dodn T. M. Hwang, P. V. Cwang. N. V. Hdng. T. Q. HOng. D. Bonnet-Detpon, Chdu Vdn Minh 

Phd NMR dugc ghi tren may Bruker Avance 500 MHz vdi TMS Iam chit chuin ngi. Phi 
khdi lugng dugc do tren may MS 5989B Engine (Hewlet Packard) va may sic ki long ghep khoi 
phd vdi diu do MSD (LC/MSD Agilert series 1100), su dung mode ESI va diu do DAD. Tu am 
CO2 INNOVA CO-170, tu ciy sinh hgc an toan cip II, may li tam Universal 320R, kinh hien vi 
ngugc Zeizz, tu lanh sau -25 "0,-80 °C, budng dim te bao cua Fisher, may quang phd Genios 
Tecan dugc sir dyng de thu boat tinh gay dgc te bao. 

Hoa chit dimg cho tdng hgp hiru ca dugc mua ciia hang Merck va Aldnch. Bdn dong te 
bao ung thu d ngudi dugc cung cip bdi ATTC gom KB - ung thu bilu md (CCL - 17™); Hep 
G2 - ung thu gan (HB - 8065™); MCF-7 - ung thu vu (HTB - 22™) va LU-1 HTB-57™ - ung 
thu phoi. 

2.2. Tdng hup 

Hgp chit 2 dugc tdng hgp tu D-glycero-D-glucoheptono-y-lactone (1) qua 9 budc da dugc 
chiing tdi trinh bay frong cdng frinh cdng bd trudc day [8]. 

Tdng hop (E) - (2,2 - dimethyl -6- 0x0 - 4, 4a, 6, 8a ~ tetrahydropyrano [3, 2-d] [1,3] dioxin -4 
-yl) (phenyl) methyl 4,4,4-trifluorobut-2-enoate (3) 

Cho 49 mg 4,4,4-frifluoro crotonic acid (0,35 mmol, 2 eq) vao frong binh cau chda hdn hgp 
gdm 50 mg chit 2 (0,17 mmol), 100 mg EDC (0,35 mmol), 83 mg DMAP (0,68 mmol) va 10 ml 
CH2C12 khan. Sau khi khuay hdn hgp phan ung d nhiet do phdng frong 3 gid, dimg phan ung roi 
them 10 ml nudc va chiet vdi CH2CI2 (4 x 30 ml). Phin dung djch hihi ca dugc Iam khan bing 
Na2S04 rdi quay can dung mdi dudi ap suit giam thu dugc 170 mg can thd. Clin thd dugc tinh 
che tren cgt silica gel vdi he dung mdi CH2Cl2/MeOH gradient, cho 74 mg chat 3 dudi dang chit 
rin mau fring. Hi$u suit cua phan ung dat 94 %. 

D.n.c. 187 - 190°; [a]D^̂  = + 60,1 (0,24, CH2CI2); Phd IR (KBr) v ^ , (cm'): 3010, 1725, 
1637,1385,1311, 1260, 1137, 989, 706; Pho ESl-MS; positive m/z435: [M+Na]^; Phd ' H - N M R 
(CDCI3, 500 MHz), 5 (ppm): 1,32 (3H, s, CH3); 1,36 (3H, s, CH3); 4,31 (IH, t,J= 1,5 Hz, H-5); 
4,35 (IH, dd, / = 1,5; 9,0 Hz, H-6); 4,38 (IH, dd, / = 1,5; 6,0 Hz, H-4); 6,14 (IH, d, / = 9,0 Hz, 
H-7); 6,25 (IH, d, 7 = 9,5 Hz, H-2); 6,49 (IH, dq, VH-H= 15,5 Hz, VF.H=2,0 HZ, H-2'); 6,79 (IH, 

dq, VH-H = 15,5 Hz, VF.H= 6,5 Hz, H-3*); 6,88 (IH, dd,J= 9,5; 6,0 Hz, H-3); 7,30 - 7,41 (5H, 
m, -CflHs); Phd '^C-NMR (CDCI3, 125 MHz), 5 (ppm): 18,5 (CH3); 29,0 (CH3); 60,2 (C-4); 69,0 
(C-6); 71,5 (C-7); 73,8 (C-5); 99,8 (-C(CH3)2); 121,9 (q, 'JC-F = 270,5 Hz, CF3); 125,6 (C-2); 
127,5 (C-9+C-13); 128,3 (q, VC.F= 6,2 Hz, C-2'); 128,4 (C-10 + C-12); 128,7 (C-11); 132,2 (q, 
Vc.F= 35,6 Hz, C-3'); 136,7 (C-8); 140,3 (C-3); 161,8 (C-l'); 162,3 (C-1); Phd " F - N M R 
(CDCI3, 188 MHz): -66,0 (3F, dd, VH.F= 6,4 Hz; Vp.H = 1,9 Hz). 

Tong hop (E)-2-hydroxy-2-(3-hydroxy-6-oxo-3,6-dihydro-2H-pyran-2-yl)-l-phenyl ethyl 4,4,4-
trifluorobut-2-enoate (4) 

Cho 5 ml dung dich axit axetic 80 % vao binh ciu chua 50 mg este 3 (0,12 mmol). Hdn hgp 
phan ung dum: khuiy trong 4 gid d 80 - 90 "C rdi sau dd quay khd dung mdi dudi ap suit giam 
va tmh che fren cgt silica gel vdi h? dung mdi CH2Cl2/MeOH gradient thu dugc 25 mg chat 4 
dudi dang chat rin mau fring. Hieu suit cua phan ung dat 57 %. 

D.n.c. 117 - 119"; [«]• ' ' = + 45,8 (0,34, CH2CI2); Phd IR (KBr) v ^ , (cm"'): 3357 (OH), 
1703, 1630, 1312, 1266, 1136; Phd ESI-MS: negative m/z lAZ: [2M-H]-; Phd ' H - N M R (CDCI3, 



N/c quy trinh tdng hqpva kh^o s6t hoat tinh g§y ape tS bao cua mdt s6 analogue styryl-lactone 

500 MHz), 5 (ppm): 4,25 (IH, br d, J = 3,5 Hz, OH-C-6); 4,37 (3H, m, H-4 + H-5 + OH-C-4)-
4,58 (IH, m, H-6); 6,07 (IH, d, 7 = 7,0 Hz, H-7); 6,10 (IH, d, J=9,S Hz, H-2); 6,52 (IH dd V„' 
H= 15,5 Hz, V F . „ = 2,0 Hz, H-2'), 6,81 (IH, dq, V„.„= 15,5 Hz, V F . „ = 6,5 Hz, H-3'); 6,99 (IH 
brd,J= 9,5 Hz, H-3), 7,38 (3H, m, H-10 -I- H-12 -I- H-11); 7,52 (2H, br i,J=6,5 Hz, H-9 -I- H-
13); Pha "C-NMR (CDCI3, 125 MHz), S (ppm): 62,6 (C-4); 73,1 (C-6); 75,4 (C-7); 77,9 (C-5)-
122,2 (q, 'yc-F= 271,0 Hz, CF,); 122,7 (C-2); 127,9 (C-9-fC-13); 128,3 (q, V C F = 6,5 Hz, C-2')-
128,7 (C-10-^C-12); 129,1 (C-Il); 132,4 (q, VCF = 35,1 Hz, C-3'); 135,8 (C-8); 143,9 (C-3); 
162,6 (C-l'); 163,7 (C-l); "F (CDClj, 188 MHz): -66,0 (3F, d, VF-„= 5,0 Hz). 

Tdng hap 2,2-dimelltj/l-4-(plienyl(2,2,2-trifluoroethoxy)mi!lltyl)-4,4a-dihydro pymno [3,2-
d/tI,3/dioxin-6(SaH)-one (5) va 5-hydroxy-6-(l-ltydroxy-2-phenyl-2-(2,2,2-
trifluoroethoxy)ethyl)-5,6-dihydro-2H-pyran-2-one(6). 

0,175_ml boron trifluoride diethyl etharate BFs.OEtj (0,14 mmol, 0,2 eq) dugc nho timg 
gipt vao h6n hop chu-a 200 mg chSt 2 (0,69 mmol) va 12 ml tnfluoroethanol (0,16 moi) 6 0 °C. 
Sau khi khujy trong 3 gia cf 0°C, them 12ml dung djch bao hoa NaHCOj vao h6n hijp phan ling 
va chiet vai Et20 (3 x 40 ml). Pha huu CO duoc riia l̂ i bang dung dich nuac mu6i va lam khan 
bang MgSOa khan. Djch Igc sau khi quay kho duai ap suSt thap dugc tinh chg tren c^t silica gel 
vofi he dung moi CHjCyMeOH gradient thu dugc 17 mg chat 5 (hi8u suSt dat 5,1 %) va 80 mg 
chat 6 (hieu suat dat 27,1 %). 

DiS kien ph6 cua chit 5: D.n.c. 97 - 99°; [a]^'" -̂  53,6 (c 1,20, CH2CI2); Ph6 IR (KBr) v™. 
(cm'): 2988, 2917, 1732, 1632, 1255, 1166, 1129, 873; Ph6 ESl-MS: negative m/z 743,1 [2M-
H]-; Ph6 'H-NMR (CDCI3, 500 MHz), 5 (ppm): 1,27 (6H, s, 2 x CHj), 3,75 (2H, m, -CHjCFj); 
4,07 (IH, dd, J = 2,0; 9,0 Hz, H-6); 4,35 (IH, dd,7= 6,0; 2,0 Hz, H-4), 4,50 (IH, i,J=ifi Hz, 
H-5); 4,78 (IH, i,J= 9,0 Hz, H-7); 6,27 (IH, d, 7= 9,5 Hz, H-2); 6,89 (IH, dd, y = 9,0; 6,0 Hz, 
H-3), 7,35 (5H, m, -CsHj); Pha "C-NMR (CDCI3, 125 MHz), 5 (ppm): 18,5 (CH3); 29,0 (CH3); 
60,4 (C-4); 66,3 (q, VCF = 34,3 Hz, CHa-CFj); 69,3 (C-5); 72,6 (C-6); 79,3 (C-7); 99,5 (C 
(CH,),); 123,6 (q, 'yc-F= 276,4 Hz, CF3); 125,5 (C-2), 127,7 (C-9 -1- C-13); 128,4 (C-IO + C-12); 
128,6 (C-11); 137,1 (C-8); 140,6 (C-3); 162,9 (C-l); Pho "F-^MR (CDCI3, 188 MHz): -75,0 (t, 
V„.F=8,6Hz,3F,CF3). 

Dit kien pho cua chjt 6: D.n.c. 113-115°; [ajn" = + 103,6 (c 0,58, CH2CI2); Ph6 IR (KBr) 
v™,(cm'): 3356, 2926, 1713, 1629, 1277, 1158, 838; Pho ESl-MS: negative m/z663,2 [2M-H]-. 
Phd 'H-NMR (CDCI3, 500 MHz), 8 (ppm): 3,64 (2H, q, VF .„= 8,5 Hz, CH2-CF3); 4,13 (IH, OH-
C-6); 4,25 (IH, m, H-6), 4,36 (IH, m, H-4); 4,58 (2H, br d, J = 8,5 Hz, H-7-I-0H); 4,66 (IH, t, 
J= 2,5 Hz, H-5); 6,09 (IH, i,J= 9,5 Hz, H-2); 6,95 (IH, dd,y = 6,0; 9,5 Hz, H-3), 7,35 (5H, m, 
-CsHs); Ph6 "C-NMR (CDCI3, 125 MHz), 8 (ppm): 63,3 (C-4); 65,7 (q, %.r= 34J Hz, CH,-
CF3); 74,4 (C-6); 77,5 (C-5); 81,0 (C-7); 122,7 (C-2), 123,8 (q, 'JC-F = 276,8 Hz, CF,); 128,1 (C-
9-HC-13); 128,7 (C-lO-fC-12); 128,9 (C-U); 136,6 (C-8); 144,0 (C-3); 164,2 (C-l); Pha "F-
NMR (CDCI3, 188 MHz): -76,0 (t, V „ . F = 8,6 Hz, 3F, CF3). 

Tdng hfp 4-(fluoro(phenyl)methyl)-2,2-dimelhyl-4,4a-dihydropyrano [3,2-dJ[l,3j dioxin-
6(SaH)-one (7) 

Cdch I 

Nho tirng gigt Deoxo-fluor (91,6 mg, 0,41 mmol) vao trong binh cau chua 50 mg chSt 2 
(0,17 mmol) va 5 ml CH2CI2 d 0 °C. Dua h6n hgp phan img v'e nhi$t do phong rdi khuay ti8p 
trong 2 giof, sau do dimg phan irng, quay can dung mai duoi ap suat giam thu dugc c^n chat. 
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Tinh ch6 tren c^t silica gel voi he dung mai CH2CI2/ MeOH gradient thu dugc 25 mg chat 7 duoi 

dang chat rSn mau tring. Hieu suit cOa phan (jng dat 50 %. 

Cdch 2 
Nho timg gigt (diethylamino)sulfur trifluoride (32,8 mg, 0,20 mmol) vao tron^ binh cau 

chira 50 mg chat 2 (0,17 mmol) va 5 ml CHjClj a 0 °C. HSn hgp phati itng dugc khuay trong 2 
gio g nhiet dg phong. Ca can dung mai ducri ap suit giam r8i tinh che tren cgt silica gel vcfi h? 
dung mai CHjCU/MeOH gradient thu dugc 40 mg chat 7. Hieu suit cua phan utng la 79,5 %. 

D.n.c. 190 - 191°; M D ' ' = + 287,6 (c 0,88, CH2CI2); Pha IR (KBr) v „ . (cm'): 2993, 1732, 
1633, 1255, 1126, 1052, 866; Ph6 ESl-MS: positive m/z 293: [M4-H]*; Pho 'H-NMR (CDClj, 
500 MHz), S (ppm): 1,36 (3H, s, CHj); 1,38 (3H, s, CH3); 4,24 (IH, ddd, 7 = 1,5; 3,5; 9,0 Hz, 
H-6)- 4 42 (IH, dd, J = 6,0; 2,0 Hz, H-4); 4,49 (IH, ddd, J = 2,0; 2,0; 1,5 Hz, H-5); 5,79 (IH, dd, 
V F H = 45,0 Hz, X H = 9,0 Hz, H-7); 6,31 (IH, i,J= 9,5 Hz, H-2); 6,93 (IH, id, J ' 6,0; 9,5 

Hz, H-3); 7,41 (5H, m, -CjH,); Ph6 "C-NMR (CDCI3, 125 MHz), 8 (ppm): 18,6 (CH3); 29,0 
(CHj); 60,2 (C-4); 69,1 (d, 'Jcr = 1,5 Hz, C-5); 71,5 (d, V „ = 34,8 Hz, C-6); 89,2 (d, '^C-F = 
168,8 Hz, C-7); 99,6 (C-l'); 125,6 (C-3); 126,8 (C-9-^C-13); 128,3 (C-lO+C-12); 128,9 (C-11); 
136,7 (d, Vc.F= 19,6 Hz, C-8); 143,7 (C-3); 164,2 (C-l); Ph6 "F-NMR (CDCI3, 188 MHz): -
188,3 (IF, dd, VF-H = 45,1 Hz; VF-H = 1,9 Hz). 

Tdng hap 6-(2-fluaro-l-liydroxy-2-phenylethyl)-S-hydroxy-5,6-<lihydro-2H-pyran-2-one (8) 

40 mg chat 7 dugc hoa tan trong 5 ml dung dich axit axetic 50 % roi khuay cr 80 - 90 °C 
trong 4 gig. Hon hgp sau do dugc quay kha va dugc tinh che tran cgt silica gel vai h? dung moi 
cyclohexan/AcOEt gradient thu dugc 20 mg chit 8 dudi dang chit rin mau tring. Hi?u suat cua 
phan ihig dat 46,4 %. 

D.n.c. 138 - 140°; [alo^' = + 154,7 (c 0,84, CH2CI2); Pho IR (KBr) v „ , (cm'): 3385, 1720, 
1630, 1379, 1255, 1052, 702; Ph6 ESI-MS : positive m/z 527,6: [2M-HNaf; Ph6 ESI-MS : 
negative m/z 503,5 [2M-H]-; Phe 'H-NMR (CDCl,, 500 MHz), 8 (ppm): 3,89 (IH, d, 7= 4,5 Hz, 
OH-C-6); 4,18 (IH, d, J = 7,0 Hz, OH-C-4); 4,41 (2H, m, H-4 -I- H-6); 4,65 (IH, m, H-5); 5,53 
(IH, dd, %.„ = 45,9; V„.„ =8,5 Hz, H-7); 6,15 (IH, d,J= 9,5 Hz, H-2); 7,01 (IH, dd, J = 5,5; 
9,5 Hz, H-3); 7,40 (5H, m, -CjHs); Ph6 "C-NMR (CDCI3, 75 MHz), 8 (ppm): 63,3 (C-4); 73,6 
(d, Vc-F = 38,9 Hz, C-6); 77,3 (C-5); 90,6 (d, 'Jcr = 173,5 Hz, C-7); 122,9 (C-2); 127,0 (C-9), 
127,1 (C-13); 128,6 (C-10-^C-12); 129,3 (C-11); 136,2 (d, "JCF = 18,1 Hz, C-8); 143,8 (C-3); 
164,0 (C-l); Ph6 "F-NMR (CDClj, 188 MHz): -181,3 (IF, dd, VF.H =45,1 Hz; V F . „ = 5,6 Hz). 

2.3. Phirong phap thu- ho^t tinh d$c t l b^o 

Dp dgc te bao in vitro dugc thuc hipn theo phuang phap cua Monks (1991), dugc Vien Ung 
thu Quoc gia Hoa ky (NCI) xac nh$n la phep thu dgc t^ bao chuan nham sang Igc, phat hien c^c 
chat CO kha nSng kim h3m su phat trien hoac diet te bao ung thu a dieu kien in vitro [9]. 
Phuangphdp nuoi cay 

Cic dong te bao ung thu nghien cuu dugc nuai ciy trgng cac moi truang nuoi ciy RPMI 
1640 va DMEM co bo xung them 10% huyet thanh phai bo (FBS) va cac thanh phan kem theo 
gam 2 mM L-Glutamine, ImM sodium pyruvate, hon hgp khang sinh 100 dgn vj Penicillin va 
100 ng Streptomycin, dieu kien nuoi la 5 % CO2; 37 °C; do am 98 %; va trimg tuypt d6i. ThW 
gian ciy chuyin khac nhau tuy thugc vag d^c tinh ciia timg dong te bao. Te bao phat t ien d pha 
log se dugc sir dung de thir dgc tinh. 



N/c quy trinh tdng hop vd khao sdt ho^t tinh gdy ddc ti bdo cOa mdt sd analogue styryl-lactone 

Phep tha-sinh hpc xdc dinh dp dpc te bdo 

200 fil dung dich td bao sau khi thu ho^ch d pha log vdi nong do 3 x 10* t8 bao/ml dugc 
cho vao phiSn vi lugng 96 giSng trong mdi trudng RPMI 1640 cho cac ddng tS bao HepG2, 
MCFT, KB va mdi trudng DMEM cho dong te bao LU-1. Miu chit tiiu pha d cac nong dO 
64 |ig/ml; 16 p.g/ml; 4 ^ig/ml; 1 ng/ml va 0,25 \ig/m] dugc cho tiiem vao phi^n vi lugng 96 gi6ng 
d tren. Gi6ng dieu khien (chuin) gdm 200 p.1 dung dich tS bao 3 x lO" t6 bao/ml cung dugc li d 
37 "C, 5 % CO2 frong 3 ngay. Sau 3 ngay, tiiem 50 jil MTT (Img/ml pha frong mdi frudng nudi 
ciy khong huy6t thanh) vao phien vi lugng 96 gilng va gieng didu khien roi u tidp d 37 "C frong 
4 gid, sau do loai bd mdi trudng, them 100 jxl DMSO lie d^u, dgc kit qua d budc sdng 540 nm 
fren may specfrophotometter Genios TECAN. Gia frj IC50 dugc tinh dua fren kdt qua sd lieu 
phin tram kim ham sir phat trien ciia td bao bing phin mem Tablecurve. EUipticine dugc su 
dung lam doi chiing duong. 

3. KET QUA VA THAO LUAN 

Hgp chit 2 dugc tdng hgp td D-glycero-D-glucoheptono-v-Iactone (1) qua 9 budc da dugc 
chung tdi frinh bay frong cdng frinh cdng bo trudc [8]. Sau din xuit styryl-lactone dugc tong 
hgp tu hgp chat trung gian 2 theo so dd 1. 

Cho hgp chat 2 tac dung vdi 1,5 eq axit trifluoro crotonic vdi sy co mat ciia EDC va 4-
DMAP frong CH2CI2 thu dugc este 3 vdi hi?u suit ciia phan ung la 94 %. Loai bo nhdm 
acetonide cua hgp chit 3 bing dung dich axit axetic 80 % d 80 - 90 °C thu dugc hgp 4 vdi hi?u 
suit la 57 %. Phd khdi ion hoa biii di?n tu (ESI-MS) ciia 3 cho pic ion gia phan tu d m/z 
435[M+Na]* Phd '"'C-NMR cua 3 cho tin hi?u cua 20 nguyen tu cacbon tuong dug vdi 12 
cacbon lai hda sp^ va 8 cacbon lai hda sp^ frong do cd 2 nhdm cacbonyl, 13 nhdm CH, 1 nhom 
CFj, 2 nhdm CH3 va 2 cacbon bac 4. Su cd m^t ciia nhom frifluoro crotonate dugc xac dinh fren 
phd '^C-NMR d 5c 121,9 (q, 'JC.F= 270,5 Hz, CF3); 128,3 (q, 'JC.F= 6,2 Hz, C-2'), 132,2 (q, ^JC.F 
= 35,6 Hz, C-3') va 161,8 (C-l'). Phd 'H-NMR cung cho thiy su cd mat cua 2 proton thugc 
nhdmtiifluoro crotonate d 5H 6,49 (IH, dq, V H = 15,5 Hz, V H = 2,0 Hz, H-2') va SH 6,79 (IH, 
dq, •'JH-H= 15,5 Hz, %_H=6,5 HZ, H-3'), hing so tuong tac spin-spin ctia H-2' va H-3' rat ldn (J 
= 15,5 Hz) chung to 2 proton d d^ng dong phan hinh hgc trans. Tren phd " F cua 3 cho thiy co 
tin hieu cua nhdm CF3 dudi dang double doublet d 5F -66,0 (3F, % . H ^ 6,4 Hz; ''JF.H = 1,9 Hz). 
Cau hinh cua cacbon bat ddi dugc xac djnh dya vao vi?c so sanh do chuyen dich hoa hgc va 
hing so tucmg tac vdi cac dan xuat da dugc tong hgp. Pho ' H va '^C-NMR cua 4 co dd lieu pho 
rit gidng vdi chit 3, chi ving mat tin hi|u ciia 2 nhdm metyl va 1 cacbon bac bon. Pho '̂ F ciia 
chat howi F2 co tin hieu ciia mdt doublet ciia nhdm CF3 d 5F -182 (3F, %.H = 5,0 Hz). Phd 
khdi ion hoa bui dien td negative (ESI-MS) ciia 4 cho pic ion gia phan td d m/z 743 [2M-H]'. 
Ket hgp cac du lieu phd COSY, HSQC, HMBC, NOESY, MS cho phep ta xac dinh chit 3 va 4 
la chat dy djnh tdng hgp. 

Cho 2 tac dung vdi frifluoroethanol vdi su cd m^t cua boron frifluoride diethyl etharate 
(BF3.0et2) thu dugc hgp chit 5 va 6. Phd khoi ion hda bui dien tu negative (ESI-MS) ciia 5 cho 
pic ion gia phan tu d m/z 743 [2M-H]'. Pho "C-NMR va DEPT cua 5 cho tin hieu cua 18 nguyen 
tu cacbon tucmg dng vdi 9 cacbon lai hda sp^ va 9 cacbon lai hda sp^ frong dd cd 1 nhom CH2, 
11 nhdm CH, 2 nhdm CH3,1 nhdm C=0,1 nhom CF3 va 2 cacbon bac bdn. Nhdm CH2 va nhdm 
CF3 ddu xuit hien dudi dang quartet d 6c 66,3 (q, ^JC.F=34,3 Hz, CH2-CF3) va 5c 123,6 (d, 'JC-F = 
276,4 Hz, CF3). Tren phd 'H-NMR cung cho thiy sy co mat cua 2 proton thugc nhdm CH2 gin 
vdi nhdm CF3 d 5 3,71 - 3,82 (2H, m, -CH2CF3). Tren phd HMBC cua 5 cd tuong tac xa ciia H-
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7 voi CH2, C-5, C-6, C-8; dang thoi proton cua nhom CH2 tucmg tac vai CF3 va C-7, chimg to 
nhom OH d vi tri C-7 da b\ th6 bai nhom OCH2CF3. Tren pho "F ciia 5 cho tfiiy co tin hi$u cQa 
nhom CF3 duoi dang triblet o 8F -75,0 (t, 'J„.F = 8,6 Hz, 3F, CFj). Hgp chit 6 co dir lieu pho 
NMR rit giong vdi chit 5, tren pha 'H-NMR thiy ving mat tin hieu ciia 2 nhom metyl. Dang 
thai tren pha '^C-NMR ciia 6 chi co 15 nguyen tî  cacbon, ving mat tin hieu cua 2 nhom metyl 
va cacbon bac 4. Pho "F-NMR ciia 6 cung co 1 mgt triplet a 5F -76,0 (3F, 'JH-F =8,6 Hz, CFj). 
Pha khdi ion hoa byi dien tii: negative (ESl-MS) cua 6 cho pic ion a m/z 663 [2M-H]". Ket hgp 
cac da lieu phe COSY, HSQC, HMBC, NOESY, MS, "F NMR cho phep xac djnh chit 5 va 6 
chinh la chat du dinh tang hgp. 

SadS I. Quy trinh tdng hgp mdt s6 din xuit styryl-lactone. 

D I tong hgp chit 7, ban dau chung tdi su dung tac nhan phan ung la Deoxo-fluor cho tac 
dung vdi chit 2 d 0 °C frong CH2CI2. Hi?u suit cCia phan dng vdi tac nhan nay la 50 %. De tang 
hieu suit phan ung, chung tdi thay ddi tac nhSn phan dng, sd dyng (dimethylamino)sulfur 
trifluoride (DAST). Kdt qua cho thiy hieu suit phan dng cao hon, dat 79,5 %. Loai bd nhom bao 
V? acetal ciia 7 frong dung dich axit axetic thu dugc hgp chat 8 vdi hieu suit la 60 %. Ca che ciia 
phan ung giira ancol vdi tac nhSn DAST da dugc nghien cuu rat nhieu, frong phan dng nay cd sy 
dao cau hinh dugc giai thich theo so do 2. Phd khoi ion hoa bui dien td (ESI-MS) cua 7 cho pic 
ion phan tu proton hda d m/z 293 [M+H]" .̂ Phd '^C-NMR cua 7 cho tin hi§u ciia 16 nguyen tir 
cacbon, tuong ung vdi 9 cacbon lai hda sp^ va 7 cacbon lai hoa sp' trong dd cd 2 nhom CH3, 1 
nhdm cacbonyl, 11 nhom CH va 2 cacbon bac 4. Tin hi?u cua C-6, C-7 va C-8 frdn pho '^C-
NMR ddu xuit hien dudi dang doublet d 5c 89,2 ('JC-F = 168,8 Hz, C-7); 71,5 ( % . F = 34,8 Hz, 
C-6) va 5c 136,7 (d, J= 18,1 Hz, C-8), dya vao hing s6 tucmg tac giira cabon va flo cho phep xdc 
dinh so bd sy cd mat cua nguyen tu F gin vdi C-7. Phd 'H-NMR cho tin higu cua proton H-7 d 
5H 5,74 - 5,85 dudi d?ing double doublet vdi hing so tucmg tac % . F = 45,0 Hz va VH-H = 9,0 Hz, 



N/c guy trinh ting hgp va khdo sdt ho^t tinh gdy ddc ti bdo cOa mdt s6 analogue styryl-lactone 

tin hieu dac tnmg ciia 2 proton olefinic thugc vdng unsaturated-Iactone d 5H 6,31 (IH, d,J= 9,5 
Hz, H-2), 6,93 (IH, dd, y = 9,5; 6,0 Hz, H-3). Tren phd '^F-NMR ciia 7 cd mdt tin hieu double 
doublet d 5F -186,4 (IF, dd, VF.H= 47,0 Hz; VF-H = 1,9 Hz). 

"X" 

Sa do 2. Co che phan ung tao chit 7. 

Hgp chat 8 co dtt lieu pho NMR gin gi6ng vdi chit 7, fren pho ID-NMR ciia 8 thiy ving 
mat tin hi?u cua 2 nhom metyl va 1 cacbon b|ic 4. Phd " F NMR ciia 8 cung co 1 tin hieu double 
doublet d 5F 181,3 (IF, dd, %_H = 45,1 Hz; X H = 5,6 Hz). Kgt hgp cac dif lieu pho COSY, 
HSQC, HMBC, NOESY, MS, '̂ F NMR cho phep xac djnh chit 7 va 8 chinh ia chat dy dinh 
tdng hgp. 

Cac dan xuat 3-8 dugc thu boat tinh ddc te bao doi vdi 4 dong te bao ung thu LU-1, HepG2, 
KB va MCF7. Ket qua thu hoat tinh dugc trinh bay frong bang 1, hgp chat 3 co boat tinh cao 
nhat dac biet la ddi vdi ddng td bao ung thu bidu md KB vdi gia tri IC50 = 0,88 P-g/ml. 

Bdng 1. KSt qua thd hoat tinh ddc t£ bao cua cdc chit. 

TT 

1 

2 

3 

4 

5 

6 

7 

Ten mau 

3 

4 

5 

6 

7 

8 

EUipticine 

Ten dong te bao (IC50 pg/ml) 

LU-1 HTB 

1,61 

7,5 

2,35 

7,97 

1,91 

5,09 

0,31-0,62 

HepGj 

2,07 

2,78 

2,5 

8,77 

2,50 

8,81 

0,31-0,62 

KB 

0,88 

2,78 

2,05 

7,04 

2,16 

7,21 

0,31-0,62 

MCF, 

1,23 

2,67 

2,03 

6,05 

1,88 

6.5 

0,31-0,62 

L&i cam ffn. Cong trinh nay dugc thuc hien vdi su h6 trg kinh phi ciia quy Nafosted, Bg Khoa hgc va 
Cong nghf, ma s6 di tai 104.01.76.09 . 
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ABSTRACT 

STUDY ON SYNTHESIS AND CYTOTOXIC ACTIVITY OF ANALOGUE 
STYRYL-LACTONE 

Doan Thi Mai Huong''*, Pham Van Cuong', Nguyen Van Hung', Trieu Quy Hung', 
Daniele Bonnet-Delpon^, Chau Van Minh' 

'institute of Marine Biochemistry, Vietnam Academy os Science and Technology 

^University Paris XI- France 

Email: doanhuong7(a)yahoo.com 

The styryl-lactones belong to a group of secondary metabolites commonly isolated fi-om the 
family Amionaceae. Among them, howiinol A, goniotriol, goniodiol and goniothalamin were 
demonsfrated to have significant antitumour activity against several hiunan timior cell lines. 
Recentiy, we have annoimced the synthesis and cytotoxic evaluation of howiinol A and some 
derivatives. In this paper, we report about our continuing attempts to synthesize 6 analogue 
styryl-lactone. One of them, specially, compound 3 has high activity against KB cancer cell lines 
with ICso = 0.88 fig/ml. The structure of all compounds were confirmed by specfral methods, 
including COSY, HSQC, HMBC, NOESY, MS, '^F NMR. 

Keywords: styryl-lactone, Goniothalamus. howiinol A. 




